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sufficient here to refer to but one of these papers, x» since it also contains and excellent bibliography of this subject.
PLANETARY TEMPERATURE AND ABSORBING SHELL
Let the earth be surrounded by an absorbing but non-reflecting shell in the stratosphere; ozone, for instance. Let S be the average normal intensity of the solar radiation outside this shell and let aS be the portion of S arrested by it through absorption and scattering jointly. Then since, to a first approximation, aS/2 is sent out to space by scattering and reradiation, the actual intensity of the incoming radiation just within
the shell is S(l — 2)- Similarly, if E is the average intensity of the earth radiation reaching the shell and bE the portion arrested, its intensity just outside is E(l — ~). Hence for the steady state,
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That is, E is greater than, equal to, or less than, S, according as 6 is greater than, equal to, or less than a. For instance, let b = 0.2 and a = 0.02, values that perhaps are of the right magnitude for the ozone. Then E = 1.1$. That is, the intensity of the earth radiation is 10 per cent greater than it would be if there were no absorbing layer at all, and the planetary temperature raised from 277° Abs. to 284° Abs.
All changes, therefore, in the amount of ozone, or other similarly absorbing material, in the outer atmosphere, must more or less affect the average temperature of the earth. Hence variations in the ultraviolet radiation from the sun, because of the changes thus induced in the amount of ozone, must change the average temperature of the lower air—increase or decrease it according as the quantity of ozone in the upper air is made larger or smaller. Perhaps, therefore, the paradox of the earth being coolest when the solar radiation is greatest, and warmest when that is least, may be owing to the amount of ozone in the stratosphere varying inversely with the number of sunspots and value of the solar constant.
A greater general prevalence of cirrus and cirrus haze during spot maxima than during spot minima also would account for this paradox; because such clouds, owing to the size of their particles, shut out the short wave-length solar radiation more effectively than they shut in the long wave-length earth radiation. And perhaps these clouds really are
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